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(54) PRODUCTION OF LIQUID CRYSTAL DISPLAY ELEMENT 

(57)Abstract: 

PURPOSE: To prevent display defects and the 
degradation in display grade without deteriorating the 
surface of an oriented films by forming a protective film 
on the oriented film, then forming columnar spacers 
thereon and removing the protective film thereafter. 
CONSTITUTION: After a thermosetting polyimide soln. is 
applied as the oriented film 2 on the surface of a 
substrate 1 , the substrate is heated for a prescribed 
period of time and thereafter, the surface of the 
polyimide film is rubbed with a roller mounted with cloth, 
by which the film is subjected to a rubbing orientation 
treatment. A titanium film of a prescribed thickness is 
then formed as the protective film 29 on the surface of 
the polyimide film. Photosensitive polyimide 30 is applied 
by spin coating on the protective film 29 and is 
prebaked. The patterns of the columnar spacers 31 are 
exposed on the formed photosensitive polyimide film 30 
via an exposing mask and the film is subjected to 
development processing. Such substrate is heated in a 
discharge type oven to evaporate the remaining solvent and to form the columnar spacers 31 
on the protective film 29 of the titanium. The substrate 1 is thereafter immersed into a titanium 
etching soln. and the titanium film of the parts exclusive of the parts under the columnar 
spacers 31 is removed. 
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[1«ltR*©Ea] 

isiasj&iasu c©&tfjK«A-f£2o©sts©?*,'> 

ft < t t-SroffJKSffi*® lc*4SH©M|iB£«ofc0> 
©ttttx^-^Sx^v^ircinxj&jSU c*i,e>© 
s&raicfcasitAtaiasw-fsaJiaa***©^ 

E#EI=£lt-C« 8iIIBE(S]fflt±lc«aK$^fi)lt*XS 

*©&mK£aa©?%iimEia]«itttKX'< 

sua* a c t ^sti: r s^aa**^ ©»»#& t 
gmt&z t £ ®& 1 1 &m aa***©sa5sa. 

[£«©WEftKa] 
[000 1] 

[Ea±©EE#*] *£HI*. iSa^^WSiS^ 
[0 0 0 2] 

[££©&«] Eaa*B?ii, -sraUfd-cTWfii 

LTEB$*ifc-»CDSt5i:s =4i&©SE©£kM::# 

7*-*i=«ofca©*<<~y\ c*i&EEKnc*A 
Lfc«att*©*«-«we**. co5*9ftj8taa* 

BEMl«ai=<fcoT«ftl::»LT«E©H>in*< 

[0 0 0 3] jfi*. CKDjSSS^ife-^i: Lt, BBEI; 
ftft«-#©S«±i::EHh?:'i?X*(Thin Film Tra 
nsistor. (TFT))ftif©EW^A<*g**lfc7f x-f ? 

^ b'jv9 xsroa^awEaa^a^AtME**.* 

tetZZtT** H«©=>> hv* h©ffiT£B53\ *0 
* h-*©»±*0l8M*jfHS-C**fc». Eft. jSS 
*9— 9 s <f^^U'f«)±a*ftLr^*. ±BLfcJ:9 
ftBEBEBWBE*©^*. W** ssra^ 

[0 0 0 4] *a*«*^lcfc^-C. SffiWIK <*JHF 

i**©aai*tti=B*ftB»*»8hr. m*± 

®lc*5fcor*;^^^^A<«g--cfti^, a 
T#Eft£a* B n n&©£fc©IIBfcfta. HrJU 

SttTEgr-fe*. »aBjj*/t*;i>©*««fc • 
*««*fci:#i\ ft** y **ftH«-e»««l:» 
EIHEBSlS-lcEOi&Etf&CTtfc. 
[0005] feji^y^C-BfcftofefcCEtta* 

ai=*oTE«ii««H*«y>-j?tatt» a-ftEE*< 



^e>*ift^i:i>araHA<feSo 
[0 0 0 6] z©HB£3l£fic-r©tt, y-A<u 
i>X h*&ftft*ft»RI=tt8EE-C*««<Btttt4iX 
??>?B©-BJ:::;:-l*liE;l«. c4il*Elfi)m©cr 

«i=*y, aasrosd? • Baft£4t&c«*&-efc«. 
c<Dtzn>, Eraa©aa*Ei»i*-&-5**<s*'>L, a* 

• BEatt©ttTft£*<£C«. 
[0007] 

[iei3*<a*LJ:?fr$»a] tt*©Baa*B?© 

*fc4*tfcl»3BI4«»9fc. *BBIi« EASE® 

$*{b*-t±sctft<, a**& • aaatt©E.i:eB 
o fca aa^c*^ ©SiS*^ a c t £ g n t ? 

3. 

[000 8] 

[aa$fB*-rsfc*©*s] ±Ein«aa-r«fe«> 
»i6]-rs2o©»a©«i&Tr*a®i:Eifii 
ntaau c©BBE»iRnrs2o©»s©5*'>ft 
< tt-*©«(ESfia®i=s«w©iaii«««ofcft© 

Mi=*a*»Af*ias*f*aaa*»^©«a* 
aicjs^x, EBEEB±i=ftHR*»E-*-«xafc. 
*^-cttE«a«±i=irEttttA'<-**»at*ia 

*©aiWE«B«©3%ilEEfi«itt«^'<— y- 

Miz^s-r L<fi©«j>$ss5*-r sxst 
t s^tst -r «*aa*a?©aaft* sat** 

•f •&*©T?fc£. 
[0009] 

[#«] EiS]«±i=ffiaa$^Lfc 
a, c©±r=ttttx<<— »*»bu *- ©bkebbs 
BBi-«ai=L-ci*afc©. a***— 
©iy^>yjai=*sEi6]Baa©*ft$i»cci:A^c 
&«. Ltii'oT, «*ifca«att©aaa*a**fi 
a-r-scttf-efrs. 

[00 10] 

MEM BIT, *«M©»E*aa«l=J:oTtt«-r 

[001 1] an*, »aa9*?i::ttaLfe*a©s 

itIg£*Lfc« »l©Mfili::TFT*BB«a (H 
***itiB»U"f> t~ 'J '^Xttl:MLfc„ C©£ 
fi1©aBI=El»]ffi2i:LTa«<bttjK , M 5 K©5 % 
E**P-;ua-*-l=J:yE*Lfca, 240 °CT?1 Bf 
P B 1*P!»Lf=. C©^, *^g*LfcD-7-T->t? l J-<5 
KREBSSU. 7t*>yElS)«ia^ff-3fc (Hi (a) 
) . Et»-C» C©7K'J-f S Ktta®±!=«aa2 9i: 
L-C. >©a*^ $^X/«>v5iai=J: 92000 A a» 
ELfc (01 (b) ) . 
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[0 0 12] <*6I=, Cfl)ffiSIK2 9±|rSJttt7K'M 
5 K3O0il^lf»a-r*^1-e*Lfcffft$xe>3- 

ku h^u-h^m^-cuo is^ia^y*--' 

f Ltz (B1 (c) ) . 

[00 13] C5LTfim$;h.fc!g}teH#'M5 KR3 

3fe (0 1 (d) ) Lfc&, S««Ua*frtV C4x$$ftg 
^--^><O4i|cAti250 °CT-1 B^fffliJOSftLTSB LTl* 
**>©«H«±i::iS5**<5.0 um 
©lit**'*— y-3 1 SJ^fiKLfc (El (e) ) . 

IC2 »30f>|BJOlfC, ttttX^— 9-3 1 ©TKW©fflJtt 
©**»8£ffiyi$avfc<, C©<fc£&fflLfc**>©i 

y>-y— K7-r-v-£ffli^-t cross 1 £&&*i*fc. 

LTS®IZffil6]K2 tX^— y— 3 1 ©»B8$tlfc 
S«1 £}&j£Lfc„ (HI (f) ) o C(O|?tS05-Clitttt 
X*— frfcflJjSLfc&l^evyLfctf, CO) 2 00) I 

[0015] c©*«i±ti*taiici*0*urt^o 

*»B.Lfc. *&(=C®ttfl-J'«s£aBl;:EflK*B 
aLEHBBtffofca, 12)1 ©S«1 kztUzMM- 
*nE>R©-eia»iLT8«©JiffllcEP 

BjLfc*>-^tt*aft*«-ti;u*o< y, sa*&AL 
T»aa*»**«aLfc. caaaaaawfei* 

*Tf"f y$aaaafo£ffll*fc. B2A<36aLfc«a 

CtftB L fclfiff ttH-IH** W L. , L l^BBI** 

1 6tt»«±©B*»l=»ia4*lfcTFT*?' 
■efeiJs TFT7L/«fStR1 ±-ea*Bfl1 3lcfc8IL 
fcfl*T?PJ«£*VCl^. TFTTWMUlClt * 
r*-Mt«2 5J&<»rt4*lTj3y, C©>r*-h«S2 
5 h*aB2 6 JWBHt&ftTl**. 

y-mwaeictt, ***;i*Mfc***»*B 

2 7 *«»B * *IT » y , $ 6 1= C ©¥$#S ±1= I* K L/ 



<f >*ffii eau;v-x««i 73&«»rtSfiii"cfey, v 

-X«ffi1 7(*$^Sffi1 3[Cga^^TL>* 0 TFT 
B*i 5 1 3©*Blzl*El5iK2tf»fll* 
*VCt>S. ttffi&Bl 20)S®l=f*, *v-7<;u*H 

*ftLTEflH2*»»*aF*i-ci,**. EraiM2©rai::i* 

»ai 0*«»A**lT^*. TFT7l/-fSfi1 iCft 
l=»lW*»*1 2l*fiH«2 9ttt«X'<— 9-3 1 £ 

hyy^a&aaaftAcsflfrB (tft a?ata 

B) *BBUfc*«. 248*1! (mi»7««BB) tft 
BUT*. AH. 

[0016] »tc. *»M©asa**?-/cfeit*tt 

tLTI*> *DAfc£©&JS, SiffittttOBBtr*. >K 
'MS Kftif©*«»»*>&Bli*i5'>ft< it 1 o© 
tHMrBHSCfctf-CS*. ftfr-etBftttBBtBi* 
« kBtaattia-cttttx^-y-taa-i- t 

[0017] aa**— y-©»«i=ttffls*t«sjttt» 

Blca*BI=frfe«>Ki'SSfel±*#BaB%ttBBfit 

e^u7;ua-;u. jK'jt* y*7 5 h\ BHb=fA, ./ 

tf?y*«B» iK'JiXfJk 7H'Jt7U$>, 7*'Jl/ 

-h«B« ex^iy-^Btfctttf^^^taaittt 

«BfcLfc*©fr6Bfc**i*'>*< fct-BaBB* 

*©B3fc»A<#»*:IV oTBB 
M=R*3*i«. *#SaBftBaB4tttB$ti 

*iTB<bU Ba*Bl::J:oTa«WteB#**. 

[ooi8] -ttttti*, BjtttwKtu-cajtett^y 

BSiii-f, r*y^»*fctt>**yji>»B«>9i?* 
^B*tt=aaata**i»B*tt#y'f * Kt»(f6 

ffJffiSJttt^y-fS Kit, TEfbllc* 

r-aa (i) ©R«»ttt#t*iKy7--cft*ci: 

[00 19] 

[<bi] 
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a. ni*jE©sa$iE-*i.-etv^-ro 

[ 0 0 2 0 ] te©#< ©ffijfettTK "MS Ftt-C 5 Kftfi 

tt^^ffif ■sotic 3oo~4o o^cicaia-rii&BA^ft 



3 0 0-4 0 0"ci:^ofcS!a*-CftH«6f 5i»ilA</«c 



m^Ttttt^-U-fJ&JS-ftUis TFT7KW7 
- -? < ;u* © J: ? fcit&fclliaicP INfiitt £ Sfc 3 C t (* 

*fc, a<b$tfsai~*g&Kis±ia&£»±* 

S^itffcUfcft, &a<b©ffmT?ttttX^--y-©ffM* 
«*££A<fi,k^££fbr5C£:>!i<fc<, C©/ST?i± 

[0021] fta«©*mi** ttttx^— 9-<D*t*nc«fc 

a*t«£ttttX<«--y-©*mt LTBl.*»*l=tt, ft 

tt, *©ay-<?&6. sax*— y-efcs:fr«*m£x 

£&»©Sfcl=l*a«tt#l*;3ltl::<^. ftBM-efeS 

aa*rotx?*>**««i=tt, Kft«©**asffl 

*ai=ai**«*tt. *ai£a*atmt bbbj.lt 
aa**ci:*<-c#*. 

[0 0 2 2] za>aKfll=J:4lK. *ffc4 -f>*©«* 
[0023] /-Ty-^y^THzJUrflsB 
[0 0 2 4] 5 Ctt*X*-*©*f»KB 

BBBBtai't**, a***-*!* 1 mm 2 sty 

0.05<I~100 fl©M*-CBCii|i<&C^^ff$tl\ a 
ttlifttt. RttftifBI=BBtt**iftH. x*— *£E 
Br*ttBli*BaB»jWff* 

Bam 

[0025] *aafl*<BaB 1 t»tt*jai*, bbb 
1 -eftaai: u-ccsffl Lfc^* >©tt*?y \zm e=ju 

Trt-a-^fcfflLfcCiiu tt***— *©#«£ L 
TS&0IJ1 fcttB**** ^©Batttfy'fS k*bi» 
fccfc-cfc*. fi&xattJUfcfli tlsttfTfeStf, a 
aai -e^f >*^/<t»*--<-*ft#3yi=>i«y e=**7 
;nj-;u$xe>3-nc«fcy«»aa3 oooAica 

fifcLfc. 

[0026] z©ai=*y «f=-;ur;ua-^-c«aa* 
aaurtaai «fcw«<t»«*at*cfc*«-c* 
*qxt> *BBa-eaiife*3&>i< i J7s?9aB 

»*a*LBft • Sl«!Lfc&. 300 -400 "CfcJtoS&LT 



"Ms Ktma t « y , / -t »j -79 » * -c 

[0027] zhe>&mmit*mwo)m&£®%\ztz 
aM-cE«4*ifct.oTjay, *38W£fB5£-f ■&*.©-*? 

a©aaa*a*coi\-cKMLfc*«, a*? k y 

[0 0 2 8] BBBI=tt?» >«?*fflW=A<, 
\zn Ltii y¥>7&tftb y , &-3a<ba©*BBf= 

aai=i?»*>y**r»4«a<, aaaitff pa. * 

aa«5«*i<*>ya>am ^>ja>aaa 
*BBB*«>Kytf=*7;ua-;i*Wttffi-c* 
So ffiisjaic7H"M5 K«a^«*a. ftaatLTS* 
if fc±Eaai*aic#y -r 5 ftwx&m < » * l 

[0029] 

[aaaaai a±»aLfcj:5i=±Earti=j:*i«, 
f*aa£ffi*iaf * c 1 1= * y a***— *mm m 

©EG]a©*<b£WCCiA<-<?£, LfcAtoTffftfc^ 
aBtt*<ft&*i«. 



[HE©a*<fttM] 

[a 1 ] *am©Baa i ©Ran 
[a 2 ] *aa©£ffia 1 (Dgmmw® 
[»*©««] 

1- ai©»« 

2- ElS]B 

1 o-aa 

1 2-aaaa 
1 3 •••aaia 

1 4- »a«a 

1 5- TFTlf 

1 6- Ku-f >aa 

1 7- v-xaa 

2 5-y-na 

2 6-y-hBJIB 

2 7-*a»a 

2 9-aaa 

3 i-aax^— » 
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